Effect of pirfenidone on gastric emptying in a rat model.
Gastrointestinal (GI) adverse events (AEs) are commonly reported in patients with idiopathic pulmonary fibrosis who are treated with pirfenidone. Taking pirfenidone with a substantial amount of food or dividing the dose over the course of a meal has been reported to reduce the frequency of GI AEs in clinical practice. In humans, the maximum plasma concentration (Cmax) of pirfenidone was reduced when the drug was taken with food compared with the fasting state, and the lower Cmax was associated with a reduction in GI AE rates. In this study, the effects of the divided-dose approach and timing of pirfenidone administration relative to meal intake on gastric emptying were assessed using a rat model. The aim of this study was to investigate whether modification of dosing regimens could minimize pirfenidone's effect on inhibition of gastric emptying. Gastric emptying was assessed in male Sprague-Dawley rats after administration of a test meal by weighing stomach contents at various time points up to 120 min after the meal. Pirfenidone was administered via oral gavage either as a single-bolus dose of 30 mg/kg or as divided doses of 3 × 10 mg/kg at intervals ranging from 10 to 30 min for a total duration of 30 to 90 min. In addition, the test meal was given either at 30 min before, coincident with, or 30 min following pirfenidone oral administration. Administration of an oral 30-mg/kg single-bolus dose of pirfenidone with a meal resulted in a statistically significant decrease in gastric emptying in a rat model. The effect of pirfenidone on decreasing gastric emptying was lessened when the same total dose (i.e., 30 mg/kg) was administered as 3 divided doses (i.e., 3 × 10 mg/kg) over intervals up to 30 min in between each divided dose. Pharmacokinetic simulation suggested that a divided-dosing regimen would decrease pirfenidone Cmax relative to single-bolus administration. When the same single-bolus dose of 30 mg/kg was administered 30 min following a meal rather than coincident with a meal, pirfenidone's effect on decreasing gastric emptying was reduced to the same extent as when the dose was divided as 3 × 10 mg/kg over a 90-min period. Administration of pirfenidone 30 min after a meal as a single-bolus dose or a divided dose over a 90-min period blunted pirfenidone's effect on inhibition of gastric emptying in rats compared with pirfenidone administration as a single-bolus dose coincident with a meal. Decreased gastric emptying, which is associated with pirfenidone administration, may be one of the contributing factors leading to GI tolerability issues associated with pirfenidone use in humans. Modification of the dosing regimen diminished this impact and may provide insight into possible mitigation strategies to minimize GI-related toxicities in the clinic.